
 
 
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright 
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 

 Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 

 You may not further distribute the material or use it for any profit-making activity or commercial gain 

 You may freely distribute the URL identifying the publication in the public portal 
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
  
 

   

 

 

Downloaded from orbit.dtu.dk on: May 26, 2023

Surface complexation modeling of arsenic mobilization fromgoethite: Interpretation of
in-situ experiments in a sedimentary basin of Inner Mongolia, China

Stolze, Lucien; Zhang, Di; Guo, Huaming; Rolle, Massimo

Publication date:
2018

Document Version
Publisher's PDF, also known as Version of record

Link back to DTU Orbit

Citation (APA):
Stolze, L., Zhang, D., Guo, H., & Rolle, M. (2018). Surface complexation modeling of arsenic mobilization
fromgoethite: Interpretation of in-situ experiments in a sedimentary basin of Inner Mongolia, China. Abstract from
InterPore 10th Annual Meeting and Jubilee , New Orleans, United States.

https://orbit.dtu.dk/en/publications/6a10eef6-915b-4d6c-b200-5536039fb9fc


InterPore2018 New Orleans

Contribution ID : 464 Type : Oral 15 Minutes

Surface complexation modeling of arsenic
mobilization from goethite: Interpretation of in-situ

experiments in a sedimentary basin of Inner
Mongolia, China

Wednesday, 16 May 2018 18:30 (15)

Sorption competition onto Fe-(oxyhydr-)oxides surfaces is a well-known mechanism controlling the release
and mobility of arsenic (As) in subsurface (Dixit & Hering, 2006). Over the last decades, surface complexation
models (SCMs) have been implemented to model interactions between sorbants and mineral-oxides surfaces
by considering the thermodynamic properties underlying complexation and electrostatic interactions (Gold-
berg, 1992). However, SCMs development are typically based and/or applied on well-controlled laboratory
experiments with simple aqueous systems rather than complex environmental groundwater conditions.

In this study, we present and compare conceptual and numerical modeling approaches developed to quanti-
tatively interpret in-situ experiments that consisted in monitoring the temporal change of adsorbed-As con-
centration by incubating As-loaded goethite coated sand in the groundwater (Zhang, et al., 2017). Reactive
transport models were developed using the Iphreeqc model coupling the geochemical code PHREEQC and
MATLAB (Muniruzzaman & Rolle, 2016). The two surface complexation modeling approaches available in
PHREEQC, the diffuse double layer (DDL) and the charge-distribution multisite complexation (CD-MUSIC)
models (Hiemstra & Van Riemsdijk, 1996), were applied to simulate sorption competition assumed to be the
only geochemical process leading to the release of As from goethite. Model parameters were calibrated
through inverse modeling in order to simulate experimental results. Whereas a satisfying agreement with
the measured As-adsorbed concentrations was obtained, the role of the aqueous species in the As desorption
significantly differs between the predictions of the DDL and the CD-MUSIC models.
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